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(54) No-needle blood access device for hemodialysis and no-needle connecting cannula 
assembly 



(57) A no-needle blood access device (10) for 
hemodialysis comprising, an artificial conduit (12) 
whose opposite ends are anastomosed to a targeted 
artery or vein; a metallic body (20), the body including a 
cylindrical horizontal portion (22) covering the entire cir- 
cumference of the conduit or an arcuate-shaped hori- 
zontal portion covering at least an upper half of the 
circumference of the conduit, and a cylindrical vertical 
portion (24) connected to approximately the center of 
the upper part of the horizontal portion so as to be dis- 
posed perpendicular to the horizontal portion and defin- 
ing a well (26) therein, the horizontal portion being 
provided at the part located at the bottom of the well 
with a first pair of apertures (30, 32), the conduit being 
provided at the corresponding part with a second pair of 
apertures (30, 32), whereby the well is in communica- 
tion with the conduit through the apertures; and a pair of 
shutters (34, 36) slidably housed within opposed pock- 
ets formed in the upper part of the horizontal portion 
respectively and arranged such that they can be opened 
and closed; whereby the device is arranged such that, 
when the shutters are opened, the well is brought into 
communication with the conduit and when the shutters 
are closed, the well is brought out of communication 
with the conduit. 
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Description 

[0001 ] The present invention generally relates to a 
no-needle blood access device for hemodialysis and a 
no-needle connecting cannula assembly. 
[0002] Hemocfialysis is used widely as a remedy for 
treating kidney insufficiency. In many cases, a surgscal 
short circuit which is commonly referred to as "shunt " is 
implanted in a blood vessel or blood vessels of the 
patient suffering from serious kidney disease, because 
such a patient must receive hemodialysis treatment 
periodically over a long period of time. Shunts are 
divided broadly into two categories, an internal shunt 
and an external shunt The internal shunt has a draw- 
back that needle puncture is required during hemodial- 
ysis. On the other hand, the external shunt has a high 
rate of thrombosis and infection, and makes daily life 
more inconvenient 

[0003] To overcome these drawbacks of the prior 
shunts, a new blood access device for hemodialysis has 
been proposed. The blood access device given the 
tradename "Hemasite" conceptually belongs to the 
external shunt group. The Hemasite blood access 
device is equpped with a tool that has a back-flow vaJve 
for blood, and is adapted to acquire a plentiful blood flow 
immediately if the tool is simply connected to a circuit 
leading to a dialyzer. This Hemasite blood access 
device has an advantage that needle puncture is not 
required, but due to its complicated structure, is costly 
and troublesome to handle. 

[0004] On the other hand, presently, a circuit for 
connecting the blood access devices implanted in 
human bodies to a dialyzer during hemodialysis con- 
sists of tubes each having a relatively large diameter, 
and each of these tubes is short because the amount of 
blood circulating outside the body of the patient has to 
be reduced so as not to load the human body. This is 
due to the reason that the amount of Wood circulating 
outside the body of the patient becomes large if the cir- 
cuit is made of long tubes with a large diameter. Accord- 
ingly, if the prior circuit is used to hemodialyze, the 
patient cannot move about freely and must lie on a bed 
quietly, during hemodialysis. 
[0005] It is, therefore, the object of the present 
invention to overcome the drawbacks of the prior art 
This object is solved by the no-needle blood access 
device according to the independent claim 1 and the no- 
needle connecting cannula assembly according to the 
independent claim 6. Further advantageous features, 
aspects and details of the invention are evident from the 
dependent claims, the description and the drawings. 
The claims are to be understood as a first non-limiting 
approach to define the invention in general terms. 
[0006] The present invention relates to a no-needle 
blood access device for hemodialysis with a mechanism 
of simple structure, as well as a no-needle connecting 
cannula assembly which enables a patient to move 
around with relative freedom during hemodialysis. 



[0007] It is, therefore, an aspect of the present 
invention to provide a blood access device for hemodial- 
ysis which does not require neecfle puncture, and which 
has a mechanism of simple structure, and which can be 

5 advantageously manufactured at a relatively low cost 
and which is easy to handle, as well as a no-needle con- 
necting cannula assembly which enables a patient to 
move around with relative freedom during hemodialysis. 
[0008] The above and other aspects of the present 

10 invention can be accomplished by a no-needle blood 
access device for hemocfialysis comprising, an artificial 
conduit whose opposite ends are anastomosed to a tar- 
geted artery or vein; a metallic body, the body including 
a cylindrical horizontal portion covering the entire ctr- 

is cumference of the conduit or an arcuate-shaped hori- 
zontal portion covering at least an tapper half of the 
circumference of the conduit and a cylindrical vertical 
portion connected to approximately the center of the 
upper part of the horizontal portion so as to be disposed 

20 perpendicular to the horizontal portion and defining a 
well therein, the horizontal portion being provided at the 
part located at the bottom of the weO with a first pair of 
apertures, the conduit being provided at the corre- 
sponding part with a second pair of apertures, whereby : 

25 the well being in communication with the conduit 
through the apertures; and a pair of shutters slidabfy : 
housed within opposed pockets formed in the upper 
part of the horizontal portion respectively and arranged 
such that they can be opened and closed; whereby the 

30 device is arranged such that when the shutters are 
opened, the well is brought into communication with the 
conduit, and when the shutters are closed, the well is 
brought out of communication with the conduit 
[0009] Further, the above and other aspects of the 

35 present invention can be advantageously accomplished 
by a no-needle connecting cannula assembly for hemo- 
dialysis comprising, a cap provided with a pair of 
through-holes; a first pair of cannulas connected to one 
end of the through-holes respectively so as to be in 

40 communication with the corresponding through-holes, 
the external diameter of the respective leading ends of 
the cannulas being selected to be slightly smaller than 
the diameter of the apertures, the external diameter of 
the respective ends of the side of the cannulas to which 

45 the cap is connected being selected to be slightly larger 
than the diameter of the apertures; and a second pair of 
cannulas connected to the other end of the through- 
holes respectively so as to be in communication with the 
corresponding through-holes and adapted to define a 

so connecting circuit leading to a dialyzer, the second pair 
of cannulas having an internal diameter approximately 
equal to the internal diameter of each of the first pair of 
cannulas, the second pair of cannulas being at least 3 
meters in length, one of the second pair of cannulas 

55 being provided at an end proximal to the dialyzer with a 
terminal for connecting to a terminal of the dialyzer, the 
other of the second pair of cannulas being provided at 
an end proximal to the dialyzer with a terminal for con- 
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necting to a terminal of the cfialyzer. 
[0010] In a preferred aspect of the present inven- 
tion, each of the shutters of the no-needle blood access 
device for hemodialysis is provided at their opposite 
ends with upwardly extencfing projection pieces respec- s 
tively, and the projection pieces serve as a knob during 
the opening and dosing of the shutters. 
[0011] In another preferred aspect of the present 
invention, one of the projection pieces of the no-needle 
blood access device for hemodialysis is formed to be w 
higher than the other. 

[0012] In a further preferred aspect of the present 
invention, each of the projection pieces of the no-needle 
Wood access device for hemodialysis is mounted on the 
shutters respectively so that one of the projection piece is 
shifts slightly with respect to the other in a horizontal 
direction along those ends. 

[0013] In a further preferred aspect of the present 
invention, the end of the first shutter of the no-needle 
blood access device facing the second shutter is pro- 20 
vided with a recess or a stepped part, and the end of the 
second shutter facing the first shutter is provided with a 
projection or a stepped part adapted to mate with the 
recess or the stepped part when the shutters are 
closed. 25 
[0014] In a further preferred aspect of the present 
invention, the first pair of cannulas of the connecting 
cannula assembly curve so that the curvature becomes 
larger from the end proximal to the cap towards the end 
distal to the cap. 30 
[0015] In a further preferred aspect of the present 
invention, the first pair of cannulas of the connecting 
cannula assembly curve so that the curvature becomes 
larger from the end proximal to the cap towards the end 
distal to the cap and intersects at a location adjacent to 35 
the end proximal to the cap. 
[0016] In a further preferred aspect of the present 
invention, when each of the first pair of cannulas is 
inserted from the apertures of the body of the blood 
access devices for hemodialysis through the artificial 40 
conduit into the targeted artery or vein, the length of 
each of the first pair of cannulas of the connecting can- 
nula assembly is selected so that the distance between 
the anastomosis area of the artificial conduit to the tar- 
geted artery or vein and the respective leading ends of 45 
the first pair of cannulas is about 3 centimeters. 
[0017] The above and other aspects and features of 
the present invention will become apparent from the fol- 
lowing description made with reference to the accompa- 
nying drawings, in which: 50 

Figure 1 is a diagrammatic view of a no-neede 
blood access device for hemodialysis of a preferred 
embodiment of the present invention which is 
implanted in a human body. 55 
Figure 2 is an enlarged sectional view of a body of 
the no-needle blood access device for hemodialysis 
of Figure 1. 



Figure 3A is an enlarged sectional view of abutting 
parts of shutters of the no-needle blood access 
device for hemodialysis of Figure 1 . 
Figure 3B is an enlarged sectional view of another 
version of abutting parts of shutters of the no-nee- 
dle blood access device for hemodialysis of Figure 
1. 

Figure 4A is a perspective view of projection pieces 
of the shutters of the blood access device 
Figure 4B is a perspective view of another version 
of projection pieces of the shutters of the Wood 
access device. 

Figure 5 is a cross sectional view taken along fine 
5-5 in Figure 2. 

Figure 6 is a view similar to Figure 5 showing 
another version of a horizontal portion of the body 
of the blood access device 
Figure 7A is a diagrammatic view of a first embodi- 
ment of a no-needle connecting cannula assembly 
of the present invention. -a 
Figure 7B is a diagrammatic view of a second 
embodiment of the no-needle connecting cannula 
assembly of the present invention. n 
Figure 7C is a diagrammatic view of a third embod- 
iment of the no-needle connecting cannula assem- 
bly of the present invention. 
Figure 8A is a cross sectional view showing a first 
pair of cannulas of the no-needle connecting can- 
nula assembly of the present invention. 
Figure 8B is a cross sectional view showing another 
version of the first pair of cannulas of the no-needle 
connecting cannula assembly of the present inven- 
tion. 

Figure 9 is a diagrammatic view showing the condi- 
tion wherein the no-needle blood access device 
and the no-needle connecting cannula assembly of 
the present invention are used to hemodialyza 
Figure 1 0 is an enlarged sectional view of the body 
of the no-needle blood access device of Figure 9. 

[0018] The preferred embodiments of the present 
invention will now be explained with reference to the 
accompanying drawings. A no-needle blood access 
device for hemocfiaJysis generally indicated by a refer- 
ence numeral 10 in Figure 1 which is an embodiment of 
the present invention comprises a metallic body 20. The 
body 20 includes a cylindrical horizontal portion 22 and 
a cylindrical vertical portion 24 connected to approxi- 
mately the center of the upper part of the horizontal por- 
tion 22 so as to be disposed perpendicular to the 
horizontal portion 22. The vertical portion 24 defines a 
well 26 therein. The body 20 is generally an inverted T- 
shaped, as viewed from the side, as shown in Figure 1 . 
[0019] Preferably, the body 20 is made from tita- 
nium which is light and biocompatible, and the part of 
the body 20 with which blood comes into contact is cov- 
ered with pyroJrtic carbon which is an anticoagulant sub- 
stance. Further, preferably, the external surface of each 
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of the horizontal portion 22 and the vertical portion 24 is 
covered with a biocompatible fiber 28 such as dacron 
velour in order to enhance the fusion with human tissue 
and provide a barrier to bacteria invading from the out- 
side. 5 
[0020] An artificial conduit 1 2 is passed into the hor- 
izontal portion 22 of the body 20. The artificial conduit 
12 is prevented from moving inside the horizontal por- 
tion 22, because the horizontal portion 22 is formed so 
that the internal diameter is substantially equal to the io 
external diameter of the artificial conduit 12, and adhe- 
sive (not shown) is applied on the area between the 
internal surface of the horizontal portion 22 and the 
external surface of the artificial conduit 12. The adhe- 
sive applied on the area between the internal surface of is 
the horizontal portion 22 and the external surface of the 
artificial conduit 12 may be advantageously biocompat- 
ible. 

[0021] As best shown in Figure 2, a pair of aper- 
tures 30 and 32 each having a diameter of D1 are pro- 20 
vkJed at the part of the horizontal portion 22 located at 
the bottom of the well 26 and the corresponding part of 
the artificial conduit 12 respectively, whereby the well 26 
is in cornmunication with the artificial conduit 12 through 
the apertures 30 and 32. 2s 
[0022] The body 20 further includes a pair of shut- 
ters 34 and 36 for bringing the well 26 out of communi- 
cation with the artificial conduit 12. Each of the shutters 
34 and 36 is housed within opposed pockets 38 and 40 
formed in the upper part of the horizontal portion 22 30 
respectively, and is arranged such that they can be 
opened and closed. More specifically, as shown in Fig- 
ure 2, the horizontal portion 22 is provided at locations 
facing the well 26 of the upper part with the pockets or 
recesses 38 and 40 respectively, and each of the plate- 35 
shaped shutters 34 and 36 is received in a sliding man- 
ner within the pockets 38 and 40 respectively. Each of 
the shutters 34 and 36 is provided at their opposite ends 
with upwardly extending projection pieces 42 and 44 
respectively. Each of the projection pieces 42 and 44 40 
serves as a knob during the opening and closing of the 
shutters 34 and 36. As shown in Figure 2, the surface of 
the projection piece 42 facing the projection piece 44 is 
adapted to abut on the surface of the projection piece 
44 facing the projection piece 42 when the shutters 34 45 
and 36 are closed. 

[0023] Preferably, as shown in Figure 3A, the end of 
the shutter 34 facing the shutter 36 is provided with a 
recess 34a, and the end of the shutter 36 facing the 
shutter 34 is provided with a projection 36a which is so 
adapted to mate with the recess 34a when the shutters 
34 and 36 are closed. Alternatively, instead of the 
recess 34a and the projection 36a, as shown in Figure 
3B, the end of the shutter 34 facing the shutter 36 may 
be provided with a stepped part 34b, while the end of ss 
the shutter 36 facing the shutter 34 may be provided 
with a stepped part 36b adapted to mate with the 
stepped part 34b when the shutters 34 and 36 are 



closed. According to the construction, it is possible to 
bring the well 26 out of communication with the artificial 
conduit 12 completely when the shutters 34 and 36 are 
closed. 

[0024] Figures 4A and 4B show two preferred 
embodiments of the projection pieces 42 and 44. In the 
preferred erntxxfiment shown in Figure 4A, the projec- 
tion piece 42 is formed to be higher than the projection 
piece 44. On the other hand, in the preferred embodi- 
ment shown in Figure 48, each of the projection pieces 
42 and 44 are mounted on the shutters 34 and 36 
respectively so that the projection piece 42 shifts slightly 
with respect to the projection piece 44 in a horizontal 
direction along those ends. Alternatively, one projection 
piece (not shown) may preferably be formed so that the 
width is larger than that of the other projection piece(not 
shown). According to these constructions, when the 
shutters 34 and 36 are to be opened and closed by a 
tool such as a pincette, it is easy to grasp them with the 
tool. irv-j 
[0025] As shown in Figure 2, the projection pieces 
42 and 44 may be, advantageously,: secured with 
respect to each ether by a dip 46 to prevent the shutters 
34 and 36 from opening when they are closed. Further, 
the top of the vertical portion 24 may be covered with a 
cap 48 to cover up the well 26 when the blood access 
device 10 is not in use. , 
[Q026] Figure 5 shows a cross section taken along 
line 5-5 in Figure 2. In the embodiment shown in Figure 
5, the horizontal portion 22 covers the entire circumfer- 
ence of the artificial conduit 12. However, as shown in 
Figure 6, the horizontal portion may also be alternatively 
formed to cover only a part of the circumference of the 
artificial conduit 12. The horizontal portion 22 shown in 
Figure 6 is arcuate-shaped in cross section, of which 
the lower part is cut out so that the lower part of the arti- 
ficial conduit 12 is exposed. The exposed part 12a of 
the artificial conduit 12 corresponds to their lower half at 
most In other words, the angle a shown in Figure 6 
ranges from 0° to 180°. As described later in detail, both 
the body 10 and the artificial conduit 12 are placed in 
the human body of the patient. Therefore, according to 
the construction shown in Figure 6, a feeling of physical 
discomfort which may tend to be caused when the rigid 
metal! ic body 1 0 comes into contact with the body tissue 
directly, is reduced. 

[0027] A preferred no-needle connecting cannula 
assembly for connecting the no-needle blood access 
device 10 to a diafyzer during hemodialysis will now be 
explained. A no-needle connecting cannula assembly 
generally indicated by a reference numeral 60 in Figure 
7A which is a first embodiment of the assembly of the 
present invention comprises a cap 62 provided with a 
pair of through-holes 64 and 66, a first pair of cannulas 
68 and 70 connected to one end of the through-holes 64 
and 66 respectively so as to be in communication with 
the through-holes 64 and 66, and a second pair of can- 
nulas 72 and 74 connected to the other end of the 
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through-holes 64 and 66 respectively so as to be in 
communication with the through-holes 64 and 66, as 
best shown in Figure 10. The cannulas 68, 70, 72 and 
74 are preferably made of a conventional flexible mate- 
rial, and the cap 62 is advantageously made of aplastic 5 
material. 

[0028] The cap 62 is mounted with a box nut 63 for 
securing the body 20 of the blood access devices 10 to 
the cap 62 during hemodialysis, as described later. 
[0029] Each of the cannulas 68 and 70 is a tube 10 
adapted to be inserted from the apertures 30 and 32 
respectively through the artificial conduit 12 into the tar- 
geted artery or vein. The external diameter D2 of the 
respective leading ends 68a and 70a of the cannulas 68 
and 70 (or, the respective ends opposite the side of the is 
cannulas 68 and 70 to which the cap 62 is connected ) 
is selected to be slightly smaller than the cfiameter D1 of 
the apertures 30 and 32 to facilitate the insertion of the 
cannulas 68 and 70 into the apertures 30 and 32 
respectively. The external diameter D3 of the respective 20 
ends 68b and 70b of the side of the cannulas 68 and 70 
to which the cap 62 is connected is selected to be 
slightly larger than the diameter D1 of the apertures 30 
and 32 to avoid the leakage of blood during hemodialy- 
sis. From the foregoing, the relationship among the the 25 
diameters D1, D2 and D3 can be expressed as follows: 
D2<D1<D3. 

[0030] As shown in Figure 7A, the cannula 68 
curves so that the curvature becomes larger from the 
end 68b towards the end 68a, and intersects at a I oca- 30 
tfon adjacent to the end 68b. The cannula 70 also 
curves so that the curvature becomes larger from the 
end 70b towards the end 70a, and intersects at a loca- 
tion adjacent to the end 70b. The cannulas 68 and 70 
may be provided with a spacer member 76 for holding 35 
the spacing between the cannulas 68 and 70 at a loca- 
tion adjacent to the ends 68b and 70b. Thereby the 
insertion of the cannulas 68 and 70 into the artery or the 
vein can be effected smoothly. 

[0031] The cannulas 72 and 74 are tubes adapted 40 
to define a connecting circuit leading to the dialyzer, and 
each of them has an internal diameter approximately 
equal to the internal diameter of each of the cannulas 
68 and 70. The cannula 72 is provided at the end 72 
proximal to the dialyzer with a terminal 78 for connecting 45 
to a terminal 82 of the dialyzer. The cannula 74 is also 
provided at the end 74a proximal to the dialyzer with a 
terminal 80 for connecting to a terminal 84 of the dia- 
lyzer. Each of the terminals 78 and 80 may be a conven- 
tional screw type terminal. Each of the cannulas 72 and so 
74 has a length (at least 3 meters) sufficient for the 
patient to move around with relative freedom during 
hemodialysis. Since the internal diameter of each of the 
cannulas 72 and 74 is selected to be approximately 
equal to that of each of the cannulas 68 and 70 as ss 
described above, the length of each of the cannulas 72 
and 74 can be increased without increasing the amount 
of blood circulating outside the body of the patient 



[0032] The cannulas 72 and 74 may consist of 
either two separate tubes as shown in Figure 8A, or one 
tube in appearance which is made by combining two 
tubes as shown in Figure 8B. 
[0033] A no-needle connecting cannula assembly 
generally indicated by a reference numeral 86 in Figure 
7B which is a second embodiment of the assembly of 
the present invention is substantially similar to the 
assembly 60 except that the cannulas 68 and 70 do not 
intersect at the location adjacent to the ends 68b and 
70b. 

[0034] Further, a no-needle connecting cannula 
assembly generally indicated by a reference numeral 88 
in Figure 7C which is a third embodiment of the assem- 
bly of the present invention ts substantially similar to the 
assembly 86 except that each of the cannulas 68 and 70 
do not curve. ri 
[0035] The thus constituted no-needle blood 
access device for hemodialysis 10 and no-neede con- 
necting cannula assembly 60 operates as follows. 
Firstly, as shown in Figure 1, the body 20 is implanted in 
a desired area of the upper arm,? etc. of the patient and 
the artificial conduit 12 is anastomosed to the targeted 
artery or vein. When it is to be hemodialyzed, the cap 48 
is removed from the body 20, and then the clip 46 is 
taken off from the shutters 34 and 36 to open them by a 
tool such as a pincetta Thereafter, as shown in Figure 
9, each of the cannulas 68 and 70 of the no-needle con- 
necting cannula assembly 60 which is connected to the 
dialyzer is inserted from the apertures 30 and 32 of the 
body 20 through the artificial conduit 12 into the tar- 
geted artery or vein respectively. Then, as shown in Fig- 
ure 9, it is desirable that the distance L between the 
anastomosis area of the artificial conduit 12 to the 
artery or vein and the respective leading ends 68a and 
70a of the cannulas 68 and 70 is about 3 centimeters, rt 
is necessary to tighten the box nut 63 to prevent the cap 
62 from being removed from the body 20. When hemo- 
dialysis is completed, each of the cannulas 68 and 70 is 
withdrawn, and the shutters 34 and 36 are closed and 
secured by the clip 46, and then, the top of the vertical 
portion 24 is covered with the cap 48. The used assem- 
bly 60 may be discarded. 

[9036] The present invention has thus been shown 
and described with reference to specific embodiments. 
However, it should be noted that the present invention is 
in no way limited to the details of the described arrange- 
ments but changes and modification may be made with- 
out departing from the scope of the appended claims. 
[0037] For example, although the vertical portion of 
the body is shown as having a cylindrical shape in the 
above described embodiments, they may have other 
shapes. Further, although the artificial conduit is anas- 
tomosed to the same artery or vein in the above 
described embodiments, each end of the artif icial con- 
duit may be anastomosed to separate arterys or veins. 
[0038] Further, the no-needle connecting cannula 
assembly 60 is explained in relation to its use together 
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with the no-needle Wood access device 10. However, 
the no-neede connecting cannula assembly 60 may be 
used with other types of external shunts. 
[0039] According to the present invention, since the 
body has a simple structure, the blood access device for s 
hemodialysis which does not require needle puncture 
and can be manufactured at a relatively low cost and is 
easy to handle, is provided. Further, by using the no- 
needle connecting canntla assembly of the present 
invention, the patient can move around with relative io 
freedom during hemodialysis. 

Claims 

1. A no-needle blood access device (10) for hemodiaJ- is 
ysts comprising: 

an artificial conduit (12) whose opposite ends 
are anastomosed to a targeted artery of vein; 

20 

a metallic body (20), the body including a cylin- 
drical horizontal portion (22) covering the entire 
circumference of the conduit (12) or an arcu- 
ate-shaped horizontal portion covering at least 
an upper half of the circumference of the con- 25 
duft (12), and a cylindrical vertical portion (24) 
connected to approximately the center of the 
upper part of the horizontal portion (22) so as 
to be disposed perpendicular to the horizontal 
portion (22) and defining a well (26) therein, the so 
horizontal portion (22) being provided at the 
part located at the bottom of the well (26) with 
a first pair of apertures (30, 32), the conduit 
(12) being provided at the corresponding part 
with a second pair of apertures (30, 32), ss 
whereby the well (26) is in communication with 
the conduit (12) through the apertures (30, 32); 
and 

a pair of shutters (34, 36) slidabty housed 40 
within opposed pockets (38, 40) formed in the 
upper part of the horizontal portion respectively 
and arranged such that they can be opened 
and closed; 

45 

whereby the device is arranged such that 
when the shutters (34, 36) are opened, the well 
(26) is brought into communication with the 
conduit (12), and when the shutters (34. 36) 
are closed, the well (26) is brought out of com- so 
munication with the conduit (12). 

2. A no-needle blood access device for hemocSalysis 
in accordance with claim 1 wherein, each of the 
shutters (34, 36) is provided at their opposite ends ss 
with upwardly extending projection pieces (42, 44) 
respectively, the projection pieces (42, 44) serving 

as a knob duing the opening and closing of the 



shutters (34,36). 

3. A no-needle blood access device for hemodialysis 
in accordance with claim 2 wherein, one of the pro- 
jection pieces (42, 44) is formed to be higher than 
the other. 

4. A no-needle blood access device for hemodialysis 
in accordance with claim 2 or 3 wherein, each of the 
projection pieces (42, 44) is mounted on the shut- 
ters (34, 36) respectively so that one of the projec- 
tion pieces shifts slightly with respect to the other in 
a horizontal direction along those ends. 

5. A no-needle blood access device for hemodialysis 
in accordance with any one of claims 1 to 4 
wherein, the end of the first shutter (34) facing the 
second shutter (36) is provided with a recess (34a) 
or a stepped part (34b). and the end of the second 
shutter (36) lacing the first shutter (34) is provided 
with a projection (36a) or a/ stepped part (36b) 
adapted to mate with the recess or the stepped part 
when the shutters are dosed: j 

up: 

6. A no-needle connecting cannula assembly (60. 86, 
88) for hemodialysis comprising: 

» 

a cap (64) provided with a pair of through-holes 
(64,66); 

a first pair of cannulas (68, 70) connected to 
one end of the through-holes respectively so as 
to be in communication with the corresponding 
through-holes, the external diameter (D2) of 
the respective leading ends (68a. 70a) of the 
cannulas (68, 70) being selected to be slightly 
smaller than the diameter (D1) of the apertures 
(30, 32), the external diameter (D3) of the 
respective ends (68b, 70b) of the side of the 
cannulas (68, 70) to which the cap (62) is con- 
nected being selected to be slightly larger than 
the diameter (D1) of the apertures (30, 32); and 

a second pair of cannulas (72, 74) connected 
to the other end of the through-holes (64, 66) 
respectively so as to be in communication with 
the corresponding through-holes and adapted 
to define a connecting circuit leading to a dia- 
lyzer, the second pair of cannulas (72, 74) hav- 
ing an internal diameter approximately equal to 
the internal diameter of each of the first pair of 
cannulas (68, 70), the second pair of cannulas 
(72, 74) having at least 3 meters in length, one 
(72) of the second pair of cannulas being pro- 
vided at an end (72) proximal to the dialyzer 
with a terminal (78) for connecting to a terminal 
(82) of the dialyzer, the other (74) of the second 
pair of cannulas being provided at an end prox- 
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imaJ to the diafyzer with a terminal (80) for con- 
necting to a terminal (84) of the dialyzer. 

7. A no-needle connecting cannula assembly in 
accordance with claim 6 wherein, the first pair of s 
cannulas (68, 70) curve so that the curvature 
becomes larger from the end (68b. 70b) proximal to 
the cap (62) towards the end (68a, 70a) distal to the 
cap (62). 

10 

8. A no-needle connecting cannula assembly in 
accordance with claim 6 wherein, the first pair of 
cannulas (68. 70) curve so that the curvature 
becomes larger from the end (68b, 70b) proximal to 
the cap (62) towards the end (68a, 70a) distal to the is 
cap (62) and intersects at a location adjacent to the 
end (68b, 70b) proximal to the cap (62). 

9. A no-needle connecting cannula assembly in 
accordance with any one of claims 6 to 8 wherein, 20 
when each of the first pair of cannulas (68, 70) is 
inserted from the apertures (30, 32) of the body 
(20) of the blood access devices (10) for hemodial- 
ysis through the artificial conduit (12) into the tar- 
geted artery or vein, the length of each of the first 25 
pair of cannulas (68, 70) is selected so that the dis- 
tance between the anastomosis area of the artificial 
conduit (12) to the targeted artery or vein and the 
respective leading ends (68a 70a) of the first pair of 
cannulas (68, 70) is about 3 centimeters. 30 
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FIG. 3 A 
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FIG. 4 A 




FIG. 4 B 
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FIG. 7 A 
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FIG. 7B 
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FIG. 7C 
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FIG. 8 A 



FIG. 8 B 
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